Abstract: This paper describes and assesses the contribution to economic development of higher education institutions in Atlantic Canada, the most economically depressed region of Canada. It provides a brief overview of the economic circumstances of the region and describes the relevant governance structure that influence the effectiveness of the higher education institutions in facilitating and enhancing economic development within Atlantic Canada. The avenues through which these institutions affect development within the region are considered. In addition, five examples of successes are profiled that may be helpful to other jurisdictions that are concerned with tapping into the intellectual capital at their institutions to enhance the economic development of their regions. Finally, this paper offers suggestions about how the situation in Atlantic Canada might be improved further.
Introduction
In today's economy, local businesses and regions are exposed to international competition from all parts of the globe at an ever accelerating rate. Moreover, the nature of this competitive threat is increasingly becoming more knowledge intensive. Consequently, a region's competitive advantage is defined by its ability to generate and utilize knowledge that is both locally-relevant and contributes to innovation so as to both increase the productivity and improve the cost competitiveness of the region in an international context. In this environment higher education institutions have an enhanced potential to contribute to the economic development of the region in which they are located. The importance of this potential economic development contribution is magnified if the institution is located in a peripheral region of a country. Typically, in these regions, the private sector that may not be developed sufficiently or have the requisite critical mass to fully exploit the opportunities created by increased competition. Moreover, they may not be well positioned to deal effectively with the threats to their existence resulting from an evolving and expanding knowledge-based international competition.
Given this context, this paper provides an overview of the economic development role that higher education institution have played and can continue to play in Atlantic Canada, the most economically depressed region of Canada. This includes a consideration of how higher education institutions can and do impact upon economic development within Atlantic Canada. A description of the state of economic development within Atlantic Canada is also provided. The paper concludes with a brief discussion of some of the successes that have been achieved within Atlantic Canada that may serve as examples for other jurisdictions.
tuar o desenvolvimento econômico dentro de 
Canada -A Brief Introduction
Canada, encompassing five time zones, is a large country geographically with a dispersed population. As of october 1, 2007, there were slightly more than 33 million people in Canada spread over nine million square kilometers for a density of 3.7 people per square kilometer.
The legislative structure within Canada consists of two levels of independent, non-hierarchal governments that are recognized explicitly in and guaranteed under the Constitution of Canada -the federal government (Government of Canada) and the 10 provincial governments. In addition, there are three territorial governments and thousands of municipal governments, operating within Canada.
2
Education is a provincial responsibility under the Canadian Constitution, but the federal government does transfer money indirectly to fund postsecondary education. As such, there is no federal or national department of education that would be found in most other countries. Instead, the Council of Ministers of Education, Canada, composed of Ministers of Education from the 10 provinces and three territories, acts as the national voice for education in Canada and represents Canada's position internationally with respect to post-secondary educational issues.
Atlantic Canada by the Numbers
The four most eastern provinces of Canada, consisting of Newfoundland and Labrador (506,000 people), Prince Edward Island (139,000 people), Nova Scotia (934,000 people) and New Brunswick (750,000 people), make up what is commonly referred to as Atlantic Canada. While these four provinces are frequently referred to as the region of Atlantic Canada, it is important to understand that Atlantic Canada is a loose association of adjacent provinces that have similar histories, comparable cultures and, at times, common interests. That is, Atlantic Canada is a concept, not a constitution entity.
3 Although it is not really a separate region 4 , Canadians understands what is encompassed by the term. Moreover, it is a conception that works reasonably well within the Canadian context; especially in terms of planning federal programs on a geographical basis and when tracking the distribution of national programs on a regional basis.
There are many indicators that can be employed to reflect the relative economic development status of a region, but it is not possible to consider all of these in this paper. Instead, to reflect the relative state of economic development within Atlantic Canada, this paper will consider only constant dollar or real Gross Domestic Product (GDP) per capita, the measured unemployment rate and population.
5 Figure 1 illustrates that real GDP per capita in each province in Atlantic Canada has been below the average experience nationally. With the exception of Newfoundland and Labrador, which started to produce oil in 1997, the relative economic circumstances in Atlantic Canada have improved only marginally over the last 25 years. 6 To provide perspective and to facilitate comparability with other jurisdictions, Table 1 Another common metric used to judge regional economic development is the measured unemployment rate. From Figure 2 and Table 2 7 This apparent anomaly is explained by the production of oil, which is high-valued and capital-intensive so the impact on GDP will be high and the impact on employment will be low. The final indicator, population, is profiled in Figure 3 . The population of Canada has grown at a relatively constant rate from 24.8 million people in 1981 to more than 32.6 million in 2006. 8 on the other hand, the population of Atlantic Canada grew initially from 2.26 million in 1981 to a peak of 2.39 million in 1993 before falling back to 2.33 million in 2006. This fall in population in recent times has been fueled by out-migration, primarily from Newfoundland and Labrador as people left to search out economic opportunities in other parts of the country. 8 The implied compound annual growth rate is one percent per annum. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 199 on the basis of these indicators and others not discussed here, it is clear that Atlantic Canada has regional economic development challenges to overcome relative to the rest of Canada. This is one area where the higher education sector could play an important role.
Overview of the Higher Education Sector in Atlantic Canada 9
There are four community college systems with 50 campuses and 17 universities in Atlantic Canada. There were 96,000 students enrolled in universities and 57,000 enrolled in community colleges in 2004 for a total of 153,000 full-time and part-time students (Locke et al. 2007:33) . These institutions range in size from 148 students enrolled in the Atlantic School of Theology to 18,300 students enrolled at Memorial University to nearly 22,000 students enrolled in Nova Scotia's community college system.
Atlantic Canada has some of the highest university participation rates in the country. For example, Association of Universities and Colleges of Canada reports that in 2005 there were 23.9% of 18 to 21 old individuals who participated in university (Locke et al. 2007:27 
How do higher education institutions contribute to economic development within Atlantic Canada?
The first and most obvious is that higher education institutions train and educated students and in so doing transfer technology from these institutions to the rest of the economy through the human capital embodied in their graduating student. This could be in the form of specific vocational-type skills that are in short supply in the economy such as welders and electricians, through trained professionals such as engineers and physicians or in terms of a better educated, more flexible workforce that is better able to adapt or react to the challenges that are presented by competition in the knowledge based economy. Enhanced levels of levels of human capital augment the innovative and productive capacity of the region, creating an environment in which economic development can flourish. In terms of people attending and graduating from higher education institutions, Atlantic Canada does well relative to that experienced Canada-wide.
A second avenue through which economic impacts flow from higher education institutions to the regions is through the direct employment of people (professors, staff and students) and via the purchases of goods and services from local businesses. For some of the universities located in smaller towns throughout Atlantic Canada, it has been estimated that the institutions account for as much of 75% of income and 40% of employment in those communities. Even within the bigger cities within Atlantic Canada, universities contribute between 4% and 7% income and employment.
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As impressive as these impacts are, the contribution to economic development from higher education institutions within Atlantic Canada is more complex and more pervasive. These impacts occur as a result of collaboration and consultation between the faculty and the private sector; through directed or contract research that utilizes the institutions expertise to address local issues and problems; through targeted curriculum development and student training that meets the immediate and anticipated labour market needs of the region; through the sharing of infrastructure; and through spin-off enterprises that are either incubated within or emanate from the institution.
Furthermore, it is important to recognize the role that higher education institutions play in undertaking research and development (R&D) within the region. For instance, Atlantic Canada's expenditures on R&D as a percent of real GDP is below national levels, reaching 1.4% in 2005 compared to 2.2% for Canada. However, the higher education institutions play a proportionately greater role in R&D in Atlantic Canada compared to the rest of the country, accounting for 58% of R&D in the region and 34% in the country in 2005. on the other hand, private sector firms conducted just over half (55%) of R&D performed nationally in 2005, whereas the corresponding figure in Atlantic Canada was only 26% (Canada 2008).
While it may be stating the obvious, the contribution to economic development within the region will be more effective if local and regional engagement is seen as part of the explicit or implicit mandate of the higher education institutions.
Within Atlantic Canada, all higher education institutions report that a local, provincial and/or regional mission is part of their mandate, mission and/or strategic direction (see Locke et al. 2007:29) . Interestingly, this appears to be more voluntary rather than imposed, at least for universities. In particular, Atlantic Canadian universities indicate that being publicly-funded, there is a general expectation that local or provincial engagement would be one of the activities in which these institutions participate (Locke et al. 2007:30-1) . Therefore, this increases the likelihood that the resources of the higher education institutions will be used to enhanced economic development within the region.
While the focus of research activities with Atlantic Canada's higher education institutions primarily reflects the strengths and interests of the individual researchers, these research activities draw upon the characteristics of the area in which the institutions are located. Although the research focus and policies of most institutions incorporates a regional, provincial or local focus, it may not always be identified explicitly in the institution's mission statement or through the objectives espoused in its strategic plan, but it may be reflected through the actions of the institution in promoting projects that have involvement with local industry or communities (Locke et al. 2007:47-9 ).
Technology transfer is another means of facilitating and enhancing local economic development. Technology transfer offices are currently established at many Atlantic Canadian universities and community colleges including all the larger institutions. In addition, a regional network to encourage technology transfer and research commercialization has recently been established. 11 As well, it is necessary to acknowledge that other stakeholders have facilitated commercialization and transfer of technology within Atlantic Canada. For instance, the federal government has funded technology transfer and industry liaison offices and the national granting councils; provided scientific tax credits, innovation funding through the Atlantic Innovation Fund, and financial assistance of spin-off companies and support for incubators through the Atlantic Canada opportunities Agency and the National Research Council. Finally, provincial governments contributed financially to strategic areas, including university research projects, equity financing for start-up companies and matching funds for federal programs.
11 This is known as Springboard and its goal is to "enhance the efficiency and effectiveness of technology transfer at all universities in Atlantic Canada and to promote and accelerate the commercialization of technologies by Atlantic Canadian companies." By providing a network of resources, Springboard is able to ensure more equal access to resources among its 14 member universities, such as specialized staff and support services, to all universities in the region including smaller institutions. Springboard's activities include: delivering educational programs relative to intellectual property; planning networking events to bring researchers and business people together; supporting the creation of new companies based on platform technologies; marketing and licensing technologies; developing and managing proof of concept projects; assessing discoveries and intellectual property opportunities; liaising with industry; and facilitating industry-sponsored research. Springboard is supported by a $3.6 million contribution from ACoA's Atlantic Innovation Fund.
To stimulate innovation and knowledge transfer between their researchers and industry, universities and communities colleges have (1) established industry liaison functions to assist with collaboration between researchers and industry; (2) encouraged local supporting networks and faculty collaboration; (3) provided more accommodating institutional arrangements; (4) promoted a research culture in faculties; (5) fostered administrative leadership that stimulates processes leading to strategic interactions among scholars; (6) attempted to recruit and retain of talented faculty; (7) encouraged graduate students with the interests and skills to seek out opportunities for making contributions to future research; (8) enhanced support for multidisciplinary approaches to research and collaboration; (9) facilitated industry-university linkages and the exchange of ideas and information; (10) created start-up grants for outstanding recruited faculty; (11) facilitated scholarly exchanges through workshops; and disseminated information to industry and researchers (Locke et al. 2007:67-9) .
Finally, given the importance of small and medium-sized enterprises (SMEs) to the local economy and to economic development, Atlantic Canadian higher education institutions have attempted to meet the needs of local business. This has been achieved through various institutes or outreach centres within the institutions, through federal and provincial funding programs that enable university and community college researchers to address the particular problems encountered by SMEs; through explicit institutional networking and commercialization initiatives; through the technology transfer office performing a liaison function between local businesses with specific needs and their researchers with relevant expertise, and through individual researchers being approached individually by businesses. In addition, some universities meet with companies to identify their needs and how the universities may serve those needs; deliver presentations on university capabilities; develop and undertake industrial-sponsored research projects; and implement new business development activities with industry and funding partners.
Atlantic Canada -Success Stories
While it always easy to find things that ought to be done or done better, it is impressive to realize just what is being achieved in terms of the contribution of higher education institutions in Atlantic Canada to regional engagement and to economic development. While there are hundreds of examples one could cite in this regard, it is worth highlighting some selected examples of successes in local engagement that may act as examples for other jurisdictions.
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The first example is Memorial University's Leslie Harris Centre of Regional Policy and Development. This institute co-ordinates and facilitates the university's educational, research and outreach activities in the areas of regional policy and development. The activities of this institute have enabled the university's expertise to address some of the most important economic development issue facing the province. As a result of the interventions of this institute, the local economy has been in a better position to capitalize on economic development opportunities and to mitigate the negative consequence of development challenges faced by the province.
A second example is the Université de Moncton's contribution to the "Acadian Miracle." This university has played a vital role in facilitating and enhancing economic development in the Acadian community within Atlantic Canada. It has allowed this cultural group within Atlantic Canada to educate its leaders and to prosper as the community effectively addresses issues that are important for its own economic development.
The third example is University of Prince Edward Island's Institute for Island Studies. Being the only island province in Canada, this institute has a mandate to encourage a deep knowledge and understanding Prince Edward Island and to serve as a bridge between the University and local communities. As well, this institute draws on the experiences of other island economies to benefit the economic development of the province.
The fourth example is the Nova Scotia Community College efforts to helping local grape growers understand micro-climates through remote sensing and weather data transmission. By providing its expertise to these local farmers, it enhanced the quality of their product and contributes to the economic development of the region.
Finally, Metropolis Atlantic is pan-Atlantic Canadian university initiative that is resident in Saint Mary's University and Université de Moncton. It is a multi-institutional initiative examining immigration issues from an Atlantic Canadian perspective. one of the characteristics of Atlantic Canada is that the population is aging and immigrants to Canada have not been settling in Atlantic Canada. This initiative attempts to understand how a potential source of immigrant can be attracted to help offset the impending labour shortages that are inevitable in Atlantic Canada with initiative such as this.
Conclusion
Atlantic Canadian higher education institutions have been successful in contributing to economic development with the region. However in order to continue these successes, it is important to continue to raise awareness of the importance and legitimacy of regional engagement. While this is true at the administrative level, it is equally relevant at the faculty and the stakeholder levels as well. Moreover, the region needs young researchers to get involved and the institutions need to be sensitive to how they interact with other stakeholders in that higher education institution are not always easy to approach.
In addition, the there needs to be a coordinated plan of action for regional engagement to enhance local economic development within the region. This would include a provincial grant programs to stimulate local research and contribute to absorptive capacity of the region and would include regional engaged activities explicitly in promotion and tenure decisions undertaken at the higher education institutions within the region.
Finally, there are many examples of successful contribution of the higher education institutions to economic development in Atlantic Canada. These could offer positive illustrations that might prove useful to other jurisdictions that are concerned with enhancing the role of higher education institutions in economic development. As well, there are numerous lessons that Atlantic Canada can learn from other jurisdictions throughout the world and it is important to monitor and learn from what is happening elsewhere.
